Introduction {#sec1}
============

The skin is the largest organ of the human body. Healthy skin plays a considerable role in a person's physical, social, and psychological fitness \[[@cit0001]\]. Physical appearance and beauty are much more important to many people in the 21^st^ century than in previous generations \[[@cit0002]\]. Consequently, skin diseases with cosmetic deterioration can lead to increased depression, anxiety, and feelings of stigmatization \[[@cit0001]\].

Acne vulgaris is a common skin disease that usually occurs on the face \[[@cit0002]\]. Its onset in adolescence or young adulthood and predominant facial involvement may provoke psychological effects because the appearance of the skin is important for social interplay and self-esteem in this age group \[[@cit0003], [@cit0004]\]. Acne has been suggested to have many psychological effects, such as low self-esteem, low self-confidence, perceived social rejection, social avoidance, anxiety, depression, and even suicidal ideation \[[@cit0004]--[@cit0008]\].

Social anxiety disorder (SAD; also known as social phobia) is the most common type of anxiety disorder worldwide \[[@cit0009]\]. Persons with SAD fear being humiliated in public; they are withdrawn in unfamiliar social environments and avoid social activities, such as speaking in public \[[@cit0010]\]. With the publication of the Diagnostic and Statistical Manual of Mental Disorders (DSM)-5 \[[@cit0011]\], the diagnostic criteria for SAD have undergone some alterations. To our knowledge, the literature contains no study of patients with acne that has employed these new criteria.

A type D, or "distressed", personality is characterized by a combination of negative affectivity and social inhibition \[[@cit0012]\]. Patients with type D personality perceive more anxiety, depression, and anger, and restrict self-expression to avoid disapproval \[[@cit0013]\]. The Type D Scale-14 (DS14) was developed to detect negative affectivity, social inhibition, and type D personality in a reliable and standardized manner \[[@cit0014]\].

Anxiety sensitivity (AS) is defined as fear of anxiety symptoms that results from beliefs about the detrimental physical, social, and/or psychological outcomes of such symptoms \[[@cit0015]\]. A new version of the Anxiety Sensitivity Index (ASI), the ASI-3, which measures AS, consists of three subscales: physical, cognitive, and social concerns \[[@cit0016]\]. The AS has been reported as a risk factor for anxiety disorders, major depressive disorder, and suicidal ideation \[[@cit0017]\].

To our knowledge, no reported study has examined type D personality and AS in patients with acne compared with healthy controls.

Aim {#sec2}
===

The aim of this study was to evaluate anxiety and depression levels, subjective stress perception, social anxiety and avoidance, AS, and disability, and the frequency of type D personality in patients with acne.

Material and methods {#sec3}
====================

This study included 61 dermatology clinic outpatients with acne vulgaris aged 16--26 years and 61 age, gender, and educationally matched healthy volunteers without acne or any other skin disease. The local ethics committee approved this study. Informed consent to participation was obtained from each subject. Individuals with systemic diseases, schizophrenia, mental retardation, autism, dementia, bipolar disorder, epilepsy, use of antiepileptic drugs, age \< 16 years, use of systemic therapy for acne, or any other skin disease were excluded.

Data on participants' demographic characteristics, smoking history, consumption of alcohol, disease duration, family history, medication history, and history of mental illness were collected. Acne severity was evaluated using the Global Acne Grading System \[[@cit0018]\]. Following dermatological evaluation, the following questionnaires were completed during single interviews: the Liebowitz Social Anxiety Scale (LSAS), Sheehan Disability Scale (SDS), ASI, Hospital Anxiety and Depression Scale (HADS), Perceived Stress Scale (PSS), and DS14. Participants were also evaluated using the DSM-5 criteria for SAD.

Liebowitz Social Anxiety Scale (LSAS) {#sec3.1}
-------------------------------------

The LSAS comprises two subscales that assess social avoidance and social fear. It has 24 items measuring social interaction and performance in social environments \[[@cit0019]\]. Soykan *et al*. \[[@cit0020]\] demonstrated the validity and reliability of the Turkish version of the LSAS.

Sheehan Disability Scale (SDS) {#sec3.2}
------------------------------

The SDS is a three-item measure used to determine functional disability in work, social, and family life \[[@cit0021]\].

Anxiety Sensitivity Index-3 (ASI-3) {#sec3.3}
-----------------------------------

The ASI measures AS, or fear of anxiety-related emotions \[[@cit0022]\]. A new version of the ASI, the ASI-3, consists of 18 items \[[@cit0016]\]. It evaluates the three most cantilevered AS domains: social, cognitive, and physical \[[@cit0023]\]. Mantar *et al*. \[[@cit0024]\] demonstrated the validity and reliability of the Turkish version of the ASI-3.

Hospital Anxiety and Depression Scale (HADS) {#sec3.4}
--------------------------------------------

The HADS is a self-administered scale that consists of 14 items used to determine depression and anxiety levels \[[@cit0025]\]. Aydemir *et al*. \[[@cit0026]\] demonstrated the validity and reliability of the Turkish version of the HADS.

Perceived Stress Scale (PSS) {#sec3.5}
----------------------------

The PSS was developed as a 14-item scale used to assess an individual's psychological distress. The individual answers questions about his/her feelings concerning events that occurred over the previous month \[[@cit0027]\]. Eskin *et al*. \[[@cit0028]\] demonstrated the validity and reliability of the Turkish version of the PSS. The 14 items cluster into two subscales: insufficient self-efficacy perception and stress/discomfort perception.

Type D Scale-14 {#sec3.6}
---------------

The DS14 measures distressed personality. This type of personality is characterized mainly by two attitudes: negative affectivity and social inhibition \[[@cit0029]\]. Alçelik *et al*. \[[@cit0030]\] demonstrated the validity and reliability of the Turkish version of the DS14 with a preliminary study.

DSM-5 Social Anxiety Disorder (SAD) {#sec3.7}
-----------------------------------

This assessment evaluates social anxiety or social phobia according to the DSM-5 criteria, and was published in 2013 \[[@cit0011]\].

Statistical analysis {#sec3.8}
--------------------

Statistical analyses were performed using the SPSS software (ver. 17; SPSS Inc., Chicago, IL, USA). Data are shown as means ± standard deviations for continuous variables, medians (ranges) for ordinal variables, and frequencies with percentages for categorical variables. The distribution of the numerical data was checked by the Kolmogorov-Smirnov test and visual items (histogram curves). Categorical variables were compared among groups using the χ^2^ test or Fisher's exact test. Comparisons among groups were performed using independent-sample *t* tests and Mann-Whitney *U* tests for normally and non-normally distributed data, respectively. Correlations were evaluated by Spearman's correlation test. *P*-values \< 0.05 were considered to indicate statistical significance.

Results {#sec4}
=======

The study included 61 patients with acne (54 females, 7 males) and 61 healthy individuals (51 females, 10 males). The median ages in the patient and control groups were 20 (range: 16--26) years and 20 (range: 16--28) years, respectively. The patients with acne and healthy individuals were matched according to age and gender (*p* = 0.433 and *p* = 0.608, respectively). All participants had graduated from university or high school; educational status did not differ between patients with acne and controls (*p* = 0.487). The proportions of married persons were lesser than those of single individuals in both groups, with no significant difference in marital status between groups (*p* = 1). Baseline demographic and clinical data (male/female ratio, marital status, educational status, smoking history, consumption of alcohol, disease duration, disease severity) of participants enrolled in this study are shown in [Table 1](#t0001){ref-type="table"}.

###### 

Demographic and clinical information of the patient and control group

  Parameter                                   Acne patients (*n* = 61) Mean ± SD, median (range) or *n* (%)   Control subjects (*n* = 61) Mean ± SD, median (range) or *n* (%)   *P*-value
  ------------------------------------------- --------------------------------------------------------------- ------------------------------------------------------------------ -----------
  Sex, male                                   7 (11.5)                                                        10 (16.4)                                                          0.433
  Marital status, married                     2 (3)                                                           3 (5)                                                              1
  Educational status, university              51 (84)                                                         48 (79)                                                            0.487
  Smoking history, present                    7 (12)                                                          13 (21)                                                            0.142
  Consumption of alcohol, present             3 (5)                                                           9 (15)                                                             0.068
  Disease duration \[years\]                  4 (1--19)                                                       --                                                                 
  Family history of acne, present             26 (43)                                                         --                                                                 
  History of mental illness, present          4 (7)                                                           0                                                                  0.119
  Family history of mental illness, present   2 (3)                                                           4 (7)                                                              0.680
  Previous Psychiatric Treatment, present     5 (8)                                                           0                                                                  0.057
  Acne severity score                         12.98 ±6.26                                                                                                                        

The LSAS, SDS, PSS, and HADS total and subscale scores were significantly higher among patients with acne than among healthy subjects ([Table 2](#t0002){ref-type="table"}). ASI-3 total and physical domain scores were significantly higher in the patient group, but ASI-3 cognitive and social subscale scores did not differ between the patient and control groups (*p* = 0.017, *p* = 0.001, *p* = 0.262, and *p* = 0.099, respectively).

###### 

Comparison of LSAS, HADS, SDS, ASI-3, PSS scores between acne and control group

  Variable            Acne (*n* = 61)              Control (*n* = 61)   *P*-value     
  ------------------- ---------------------------- -------------------- ------------- ----------
  LSAS                Fear                         43 (30--75)          31 (26--63)   \< 0.001
  Avoidance           38 (27--73)                  31 (26--63)          \< 0.001      
  Total score         82 (58--145)                 62 (52--126)         \< 0.001      
  HADS                Anxiety                      8 (0--17)            4 (0--10)     \< 0.001
  Depression          5 (0--15)                    3 (0--9)             \< 0.001      
  SDS                 Work                         1 (0--2)             0             \< 0.001
  Social              1 (0--3)                     0                    \< 0.001      
  Family              0 (0--3)                     0                    \< 0.001      
  ASI-3               Physical                     5 (0--23)            2 (0--14)     0.001
  Cognitive           4 (0--23)                    4 (0--19)            0.262         
  Social              6 (0--20)                    5 (0--16)            0.099         
  Total score         15 (3--55)                   12 (3--29)           0.017         
  PSS                 Insufficient self-efficacy   12 (5--22)           4 (0--14)     \< 0.001
  Stress/discomfort   16 (3--28)                   5 (0--13)            \< 0.001      
  Total score         29 (10--50)                  10 (0--24)           \< 0.001      

LSAS -- Liebowitz Social Anxiety Scale, HADS -- Hospital Anxiety and Depression Scale, SDS -- Sheehan Disability Scale, ASI-3 -- Anxiety Sensitivity Index, PSS -- Perceived Stress Scale.

About half (*n* = 30, 49%) of patients with acne had type D personality. This rate was significantly lower in healthy subjects (*n* = 11, 18%; *p* \< 0.001).

Based on the DSM-5 criteria, 66% (*n* = 40) of patients with acne had SAD. This proportion was significantly lower in the control group (*n* = 14, 23%; *p* \< 0.001).

Acne severity was not correlated with the LSAS, SDS, HADS, or ASI-3 score ([Table 3](#t0003){ref-type="table"}). We found a weak negative correlation between acne severity and the PSS stress-discomfort perception subscale score (*r* = --0.265, *p* = 0.039).

###### 

Correlations between acne severity and scale scores

  Scale scores        Acne severity *r* (*p*-value)   
  ------------------- ------------------------------- -----------------
  LSAS                Fear                            0.146 (0.262)
  Avoidance           0.135 (0.301)                   
  Total score         0.115 (0.378)                   
  HADS                Anxiety                         --0.108 (0.408)
  Depression          0.056 (0.666)                   
  SDS                 Work                            --0.027 (0.839)
  Social              0.062 (0.633)                   
  Family              0.064 (0.623)                   
  ASI-3               Physical                        --0.097 (0.457)
  Cognitive           --0.131 (0.315)                 
  Social              --0.121 (0.354)                 
  Total score         --0.122 (0.349)                 
  PSS                 Insufficient self-efficacy      --0.163 (0.209)
  Stress/discomfort   --0.265 (0.039)                 
  Total score         --0.244 (0.058)                 

LSAS -- Liebowitz Social Anxiety Scale, HADS -- Hospital Anxiety and Depression Scale, SDS -- Sheehan Disability Scale, ASI-3 -- Anxiety Sensitivity Index, PSS -- Perceived Stress Scale.

In the acne group, the duration of disease was correlated negatively with the ASI-3 cognitive score (*r* = --0.272, *p* = 0.034) and the PSS insufficient self-efficacy score (*r* = --0.292, *p* = 0.022).

Acne severity did not differ between those with and those without type D personality (13.6 ±6.2 vs. 12.4 ±6.3; *p* = 0.454) or between patients with and without SAD (13.4 ±6.5 vs. 12.3 ±6.0; *p* = 0.533).

Many scale scores were significantly higher in individuals with than in those without type D personality ([Table 4](#t0004){ref-type="table"}).

###### 

The relationship of the LSAS, HADS, SDS, ASI-3 and PSS scores with type D personality in patients with acne

  Variable            Acne patients without type D personality (*n* = 31)   Acne patients with type D personality (*n* = 30)   *P*-value     
  ------------------- ----------------------------------------------------- -------------------------------------------------- ------------- ----------
  Acne severity       12.4 ±6.3                                             13.6 ±6.2                                          0.454         
  LSAS                Fear                                                  40 (30--63)                                        46 (32--75)   0.025
  Avoidance           37 (28--62)                                           44.5 (27--73)                                      0.067         
  Total Score         77 (58--124)                                          91 (61--145)                                       0.022         
  HADS                Anxiety                                               6 (0--11)                                          10 (4--17)    \< 0.001
  Depression          3 (0--8)                                              9 (1--15)                                          \< 0.001      
  SDS                 Work                                                  0 (0--2)                                           1 (0--2)      0.019
  Social              1 (0--3)                                              1 (0--3)                                           0.102         
  Family              0 (0--3)                                              0 (0--3)                                           0.516         
  ASI-3               Physical                                              4 (0--17)                                          5.5 (0--23)   0.188
  Cognitive           3 (0--21)                                             7 (1--23)                                          0.020         
  Social              4 (0--20)                                             7.5 (0--20)                                        0.018         
  Total Score         12 (3--55)                                            18 (3--49)                                         0.014         
  PSS                 Insufficient self-efficacy                            10 (5--19)                                         15 (7--22)    \< 0.001
  Stress/discomfort   14.6 ±5.5                                             17.6 ±5.1                                          0.035         
  Total score         25.2 ±8.3                                             32.0 ±7.4                                          0.001         

LSAS -- Liebowitz Social Anxiety Scale, HADS -- Hospital Anxiety and Depression Scale, SDS -- Sheehan Disability Scale, ASI-3 -- Anxiety Sensitivity Index, PSS -- Perceived Stress Scale.

The LSAS fear subscale and total scores were significantly higher in subjects with SAD (LSAS fear subscale: 45.5 (30--75) vs. 38 (30--55), *p* = 0.001; LSAS total, 86 (60--145) vs. 72 (58--112), *p* = 0.023). Other scale scores were similar in subjects with and without SAD (*p* \> 0.05).

In the multivariate regression analyses, there was a significant positive correlation between PSS total score and the presence of acne (*p* \< 0.001, β = 0.881, *R*^2^ = 0.679), but no such relationships were observed between acne and other scales. Also, a positive linear relationship was found between the presence of type D personality and the HADS anxiety score and the HADS depression score when evaluating those with and those without type D personality in acne patients (*p* = 0.01, β = 0.391, *R*^2^ = 0.457; *p* \< 0.001, β = 0.517, *R*^2^ = 0.457, respectively), however no such relationships were observed with other scales.

Discussion {#sec5}
==========

Acne is a multifactorial chronic inflammatory disease. It is the leading reason for visits to dermatologists. It seriously influences affected individuals' well-being \[[@cit0031], [@cit0032]\]. The psychological effects of the disease have often been undervalued \[[@cit0033]\].

Social phobia or SAD is a frequent accompanying disorder in patients with acne \[[@cit0034], [@cit0035]\]. According to the new DSM-5 criteria, a diagnosis of SAD requires the persistence of fear, anxiety, and avoidance for at least 6 months; fear or anxiety is disproportionate to the situation to be avoided in the social environment and to the social cultural context. The phrase "the person knows that his fear is excessive and meaningless", present in the DSM-4, has been removed from the criteria in the DSM-5. Also, the DSM-5 criteria enable the diagnosis of SAD in the presence of another general medical condition when the social fear, anxiety, or avoidance is not connected to the medical disorder or "is excessive", unlike the DSM-4 criteria \[[@cit0036]\]. We found a significantly greater prevalence of SAD, defined using the DSM-5 criteria, in patients with acne than in controls. We found no report in the literature in which social phobia in patients with acne was evaluated in accordance with the DSM-5 classification. In our patient group, LSAS anxiety and total scale scores were significantly higher in patients with social phobia than in those without social phobia, as expected. Bez *et al*. \[[@cit0035]\] found that the frequency of social phobia was higher in patients with acne than in healthy controls and that all subscale scores and the total LSAS score were significantly higher in patients with acne with social phobia than in those without social phobia. However, they evaluated social phobia using the modified DSM-4 criteria. In our study, LSAS total and subscale scores differed significantly between the patient and healthy control groups. Similar to our results, Öztürk *et al*. \[[@cit0008]\], Salman *et al*. \[[@cit0037]\] and Yolaç Yarpuz *et al*. \[[@cit0038]\] reported higher LSAS total and subscale scores; Bez *et al*. \[[@cit0035]\] demonstrated that LSAS avoidance scores were higher among patients with acne than among controls.

In our study, HADS scores were significantly higher in the patient group than in the control group. Consistent with our results, several studies using HADS scores have indicated that anxiety and depression are more common in patients with acne \[[@cit0008], [@cit0037]--[@cit0040]\]. Golchai *et al*. \[[@cit0041]\] found a significant elevation in the HADS anxiety score, but not the HADS depression score. In contrast to our results and those of several studies referred to above, Aktan *et al*. \[[@cit0042]\] found no significant difference in HADS scores between adolescents with and without acne.

In our study, SDS scores for the work, family, and social life items were significantly higher in the patient group. Bez *et al*. \[[@cit0035]\] found that SDS scores only for the work and family life items were significantly higher in patients with acne than in healthy controls; furthermore, disability levels were higher among patients with than among those without social phobia. In contrast, the presence of social phobia did not affect disability in our patient group.

Self-reported stress levels were significantly higher in our patient group than in controls. A few studies in the literature have investigated the perceived stress levels of patients with acne, but they have limitations, including the absence of a healthy control group or information about PSS subscales. In the study conducted by Alsamarai *et al*. \[[@cit0043]\], mean PSS scores were significantly higher in patients with acne than in the normal population. In studies involving patient groups but no healthy control group and evaluation using the PSS, Yosipovitch *et al*. \[[@cit0044]\] showed a significant association between stress and the severity of acne papulopustulosa, and Chiu *et al*. \[[@cit0045]\] showed a significant positive correlation between acne severity and stress level. In contrast, we found a weak negative correlation between acne severity and PSS total and stress-discomfort perception subscale scores.

Elevated AS has been reported to be associated with various anxiety disorders \[[@cit0046]\]. A high degree of AS may amplify anxiety by prompting progression to panic attacks or agoraphobic reactions \[[@cit0047]\]. In our study, total AS and AS related to the physical consequences of anxiety were significantly greater in patients with acne than in healthy controls. One study in the literature evaluated the severity of AS among patients with psychodermatological (e.g., rosacea, psoriasis, acne, eczema, atopic dermatitis, alopecia) and non-psychodermatological (e.g., skin cancer, skin damage, warts, keloids, fungal infection) disorders. In that study, patients with psychodermatological conditions reported significantly higher AS than did patients with non-psychodermatological conditions \[[@cit0048]\]. Although patients with acne were included in the psychodermatological disorders group, this group was not homogeneous and the study did not involve evaluation of a healthy control group. Thus, to our knowledge, this study is the first reported in which AS was compared between patients with acne and a healthy control group. The AS-related physical concerns have been reported to be associated with panic disorder, agoraphobia, and post-traumatic stress disorder \[[@cit0017]\]. As the AS total and physical subscale scores were significantly higher in patients with acne in our study, we suggest that patients with acne may show a tendency to develop these conditions.

Psychological factors and personality traits, as well as biological characteristics such as high blood pressure and increased inflammation, are known to play roles in the progression of cardiovascular diseases. Type D personality has been reported to be a risk factor for cardiac events \[[@cit0049]\]. Adverse effects of type D personality, such as increased risks of poor health-related quality of life, depressive symptoms, and anxiety, also have been observed in patients with cardiovascular disorders \[[@cit0013]\]. Our results showed a greater prevalence of type D personality among patients with acne than among healthy controls. We found no study in the literature examining any association of type D personality with acne, but a few studies have assessed type D personality in patients with psoriasis; in one study, type D personality was more prevalent in patients with psoriasis than in healthy volunteers, and in another study, type D personality was a significant predictor of perceived stigmatization \[[@cit0050], [@cit0051]\]. In our study, individuals with acne and type D personality demonstrated significant increases in signs of anxiety, depression, SAD, perceived stress, AS, and disability at work compared with patients with acne without type D personality. According to these results, we suggest that psychiatric comorbidities are more prominent in subjects with type D personality and acne, who already have mental health disorders, than in control subjects.

In our study, disease severity was not correlated with any psychiatric scale score except the PSS stress-discomfort perception subscale score. This result suggests that psychological disturbances occur independently of acne severity; widespread and sparse acne lesions have similar effects on patient psychology.

Our study has some limitations, such as its cross-sectional single-center design. Also, the greater observed frequencies of psychiatric comorbidities may reflect the selection of outpatients from a clinic, who might already have higher grades of negative emotions than do those not consulting a dermatologist. Additionally, SDS has not been formally validated in Turkish population. These results should be confirmed by further multicenter studies with larger numbers of patients.

Conclusions {#sec6}
===========

Our study demonstrated that patients with acne have tendencies toward depression, anxiety, SAD, self-reported stress, AS, disability, and type D personality. Today, personality traits and psychiatric disorders are known to be noteworthy in disease pathogenesis and progression, beyond organic causes; thus, psychiatric evaluation along with dermatological assessment is a valuable approach in outpatient clinics. Psychiatric screening may result in early diagnosis and treatment to prevent psychiatric comorbidities; in this way, we can assess all aspects of acne and achieve more successful treatment outcomes.
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